METEOROLOGICAL EFFECTS ON SOUND
407
Hence, sound waves incident on an absolutely rigid wall are wholly reflected, and in such a manner that the surface of this wall is a place of minimum (zero) motion-—the incident and the reflected wave having always exactly the same phase at the boundary.
Reflections at a Free Surface.—The effect on sound of a medium of the opposite rigidity extreme, that is, infinitely yielding, such as empty space, is also interesting, though not realizable in the case of the atmosphere. Here the incident compression tends to drive the boundary molecules of the first medium away; if, however, they are restrained from flying off, as is the free end of a vibrating rope, say, or the surface of a liquid, this restraint must be of the nature of a tension. In this way the flux of incident energy is reversed in direction—the •waves are reflected. Furthermore, since change of pressure is impossible at a free boundary, the incident waves always have exactly opposite phases at the boundary reflecting surface.
Reflection at an Air Interface.—Let the boundary be between masses of air at the same pressure, but of unequal density, owing to difference
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Fia. 147.—Reflection and refraction of sound.
in temperature, or humidity, or both. This case is of especial importance, since it includes the problems of internal atmospheric reflections, und of reflections from fogs and clouds.
Here, too, as in so many other acoustical problems, the most general treatment is given in Lord Rayleigh's " Theory of Sound/' But the physical significance of each step in this elegant analysis is, perhaps, not easy to visualise. Hence, a more obvious course of reasoning will be followed, based on Fresnel's theory of the reflection of polarized light.1
If none of the energy of the incident sound waves is transformed into heat at the boundary (and there is no evidence of any such transformation) clearly, all of it must be contained jointly in the reflected and the refracted waves.
EL, "Oeuvres," 1; 649-653; PRESTON, "Theory of Light."

